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Using the Galileo spacecraft’s 2.3 Glz (13 cnd tyansmiited canier
wave, the National Acronautics and Space Admini~tration’s Deep
Space Network gencrated vadio Doppler data avound the tir e of Jupiter

arrival, incuding the lo flyby on 7 December, 10900 Newr the time of

lo closest approach al an alitude of 897 ki, these daaevoil a clearly
detectable gravity signal. The signal’s source is & 111 avial mravity field
characterized by spherical harmonics Jo and Cy,. Oui ineisured value
of Cgy exceeds the expected nonhydrostatic value by a lacior of 28 o1
more. Therefore, it provides a useful boundary coudivion on interior
models. Assuming that lois a body in tidal and roratim el cqailibriom,
we conclude il has a large metallic core. W the coreis @ cnte icmixtne
of iron and iron sulfide (I'e FeS core), it comprises 22 4 7.4 percent
of 1o’s total mass (8.932 x 1022 kg). Alternatively, i’ the areis pure
iron (Ie core), it comprises 10.5 4 3.75 percent of the total mass. The
corresponding radius for the Fe YeS core is 412 1 118 ki | or about
52 percent of lo’s mean radius (1821.3 k). The rads fo the alter-
nate Ye core is 651 4 79 ki, or about 36 peicent of the nean radius,
We also report improved masses for lo, Furopa, and Juoiter. The new
mean densities for Jo and Puropa are 3529.4 -1 1.8 a-d 2941 0 16 kg
m~ 3 respectively. The rescarch described in 1his pape voas arried out
by the Jet Propulsion Laboratory, California Instituts of Technology,
and was sponsored by the Galileo Project thioupl an avieo menu with
the National Acronautics and Space Adinimistration,
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